of blood loss, prevention of distortion of data by the integrating effect of catheter sampling, and immediate availability of data during the course of the study. Systematic attempts to achieve these aims have involved either the use of cuvette sampling, employing the principles of transmission and reflection oximetry,1-3 or the use of photocell catheters that bring a light source directly into the heart chambers for analysis of the oxygen content of the flowing blood. Discussion The advantages of the fiberoptic catheter are similar in some respects to those of previously reported cuvette systems: the data are immediately available and may be used together with the fluoroscopic control to direct the progress of the study. No blood loss is incurred. A distinct advantage is achieved by eliminating any possible difficulty associated with the sampling and reinjection of blood.
---------------------------
The most significant advance attained with this technic lies in the fact that the data are not distorted by the integrating effect of sampling through a catheter: small gradients and rapid variations in blood oxygen saturation are detectable. A striking illustration was the possibility of identifying a jet of oxygenated blood as it entered the right ventricle across a ventricular septal defect during each of a sequence of heart cycles, more particularly its appearance at the time of left atrial contraction. This finding is consistent with Abrams' demonstration, using the technic of biplane cineangiocardiography, that in the presence of large ventricular septal defects blood enters the right ventricle at the time of left atrial systole." It is of note that in our case the defect was small and pulmonary artery pressures were normal.
Another advantage of the fiberoptic catheter lies in the feasibility of studying blood oxygen saturation in branches of the pulmonary artery approximately 2 mm. in diameter. This avoids contamination during sampling with blood that has passed through the pulmonary capillary bed twice.12 Therefore, any discrepancy in oxygen saturation between blood flowing in the main pulmonary artery and blood flowing in its smaller branches may be related to respiratory variations in blood oxygen content or to communiCirculation, Volume XXIX, April 1964 cations with the systemic circulation at this level via bronchial arteries or collaterals.
Since the oximeter data were obtained more than 30 minutes after the corresponding samples had been drawn for the spectrophotometric analysis, no attempt was made at a formal analysis of the relationship between the two series of data. There is no reason to expect that the state of each patient with respect to ventilation, cardiac output, and venous saturation had remained unchanged over this period. In view of the time lapse it is surprising that the data in table 1 agree as closely as they do. In a large number of in vivo and in vitro determinations of venous and arterial blood oxygen saturation by both the Van Slyke method and the fiberoptic oximeter previously reported,6 the standard deviation was found to be -+ 2 per cent; such a value is in close agreement with previously published comparisons of the Van Slyke and spectrophotometric methods of analysis."
The dynamic response of the oximeter has not been measured directly. Indirect evidence, derived from the analysis of indocyanine green dilution curves recorded in the brachial artery (i.e., in an area of vigorously pulsatile flow), indicates the response to be of the order of 3 to 4 cycles per second. While the dynamic response of cuvette systems is largely determined by the physical dimensions of the sampling tubing and the lumen of the detecting element proper,1-4 these factors play no role in the response of the fiberoptic system. The degree of "noise" in the signal due to flow artifacts has been of the order of 0.5 to 1.0 per cent saturation in the right heart and great veins ( fig. 3) A large number of determinations was possible without blood loss. The results were immediately available for use in directing the manipulation of the catheter. Freedom from the distortions attendant upon catheter sampling permitted precise observation of the nature of flow across a ventricular septal defect and of the relationship between blood oxygen saturation in the main pulmonary artery and the pulmonary arterial wedge position.
